The effect of acute and chronic administration of timolol on cardiac sympathetic neural discharge, arrhythmia, and beta adrenergic receptor density associated with coronary occlusion in the cat.
The effect of timolol (5 mg/kg, p.o., b.i.d. 7 or 14 days) on cardiac beta adrenergic receptor density, the times to arrhythmia (AR) and death (D), heart rate, mean arterial blood pressure, and postganglionic cardiac sympathetic neural discharge after acute coronary occlusion in cats was examined. In the control animals, receptor densities in the left and right atria did not differ, but were lower than the right ventricle. Left ventricle and septum receptor densities were higher, with the left ventricle the highest. The importance of the gradation of beta receptors with increasing density from base to apex appears to be its relation to cardiac contractile function. Occlusion in cats not treated with timolol did not alter the cardiac beta receptor densities. After timolol for 7 or 14 days, no occlusion, receptor density increased in left ventricle and septum although the increase was only significant after 14 days. A comparison of the beta adrenergic receptor densities in cats pretreated with timolol for 7 or 14 days with or without occlusion revealed that, in general, a decrease (p greater than 0.05) occurred for the occlusion group. Timolol decreased heart rate and blood pressure prior to occlusion. The mean times to AR and D were not significantly increased by either dosing regimen of timolol, although the trend was for an increase in the time to D after 7 days of timolol and an increase in the time to AR and D after 14 days of timolol. When compared with data obtained in saline cats, chronic timolol produced minimal changes in postganglionic cardiac sympathetic neural discharge. Timolol given chronically (p.o.) or acutely (5 mg/kg, i.v. given 15 min prior to occlusion) also did not prevent the cardiac sympathetic discharge associated with the development of AR. The time to AR and D in the acutely treated cats was increased but not significantly. Since cardiac sympathetic neural discharge increased as blood pressure fell in the control period but did not increase after occlusion in the timolol treated animals, the combination of timolol and occlusion may have modified neural discharge via an action on the baroreceptor mechanism. That chronic administration of timolol produces an effect not present in cats in which only occlusion was done is supported by the observation that chronic treatment produced an occlusion-induced decrease in beta adrenergic receptor density.(ABSTRACT TRUNCATED AT 400 WORDS)